Accidents caused by spider bites occur in many countries and represent a public health problem due to their high severity and occurrence of fatal accidents. In Veterinary Medicine, the incidence of arachnidism is considered nonexistent in large animals, as their thick skin cannot be pierced, rare in cats and common in dogs, particularly due to their exploratory and curious habit, and the habitats of venomous animals, such as the arachnids, located close to urban areas. The aim of this review is to describe the characteristics and distribution of spiders, the mechanism of action of the venom, clinical signs, diagnosis and treatment of accidents caused by arachnids of genera Loxosceles sp., Phoneutria sp., Latrodectus sp., and suborder Mygalomorphae.
Introduction
Spiders are the second largest order of arachnids, with more than 41,000 species described. Practically all of them are venomous, but only some of them have potential significance to human medicine and veterinary medicine, due to their venom toxicity, habitat of species, among other factors [1] . Arachnidism refers to intoxications after spider bites and was clinically described for the first time in 200's d.c. by Claudius Aelianus, who reported a serious accident caused by genus Latrodectus sp. (black widow) [2] .
Accidents caused by spider bites have been seen in many countries and represent a public health problem due to their high severity and occurrence of fatal accidents [3] . In Brazil, the following genera are a concern to the World Health Organization: Loxosceles sp. (brown spider), Phoneutria sp. (wandering spider) and Latrodectus sp. (black widow), as they cause more severe accidents. However, the accidents caused by suborder Mygalo-
Loxoscelism
Spiders of genus Loxosceles sp. (brown spider), although not very aggressive, biting only when trapped, cause most accidents in Brazil [9] . Such high incidence of accidents is due to the fact that these spiders usually occupy human dwellings, hiding in furniture, rubbish and dark objects, easily biting in daily routine [10] . They are nocturnal, 1 -4 cm length, brown and have a violin marking on the cephalothorax [11] .
Accidents have been reported in several continents, as spiders of genera Loxoceles sp. are found in Africa, Asia, Australia, the Americas and Europe [12] . In Brazil, these spiders are commonly seen in the South and Southeast Regions, with Loxosceles gaucho the most frequent genus in the country [13] . This genus is the most frequent in cases of arachnidism in Brazil. In 2013, partial data show 3974 accidents caused by Loxosceles sp., 2591 by Phoneutria sp. and only 64 by Latrodectus sp. in humans [14] .
Loxosceles venom has a substance named sphingomyelinase D that destroys cell membranes especially of the endothelium, red blood cells and platelets. In addition, this substance is a chemotatic factor to neutrophils, triggering an inflammatory process and promoting platelet adhesion and localized skin necrosis [15] . The accidents caused by this genus can be of high severity to humans and animals [5] .
Spider bites may not cause pain immediately after the accident. Local effects of swelling, exhaustion and fever take around 12 hours to disappear [5] . The venom can make skin and systemic alterations-skin alterations are more common. Such alterations are influenced by the victim's health, obesity, site of the bite, inoculation dose, among other factors [16] .
Skin lesions caused by Loxosceles sp. are slow and progressive, and involve: pain, edema, erythema, blister at the site of the bite, ecchymosis, rashes, burning, focal hemorrhagic lesions mixed with pale areas of ischemia and skin necrosis [15] . A report of loxocelism in a female dog made by Machado et al. [6] mentioned the manifestation of necrotic lesions with exudate and purulent hemorrhagic crusts, rashes and painful sensitivity observed after the lesions appeared, subcutaneous presence of bacteria, anemia and neutrophilic leukocytosis with left shift. Urine and serum biochemical exams presented results within normal ranges.
The systemic involvement, although not very frequent, can be the cause of the victim's death, especially with the presence of kidney failure, disseminated intravascular coagulation (DIC) e hemolysis [16] . Besides these systemic symptoms, the following can also be observed: fever, cephalalgia, myalgia, nauseas, blurred vision, diarrhea, sleepiness, irritability, anemia, jaundice, hemoglobinuria, leukocytosis, thrombocytopenia, rashes and general petechiae [15] .
Since there are no pathognomonic lesions, the diagnosis of loxoscelism is based on clinical history and signs, especially: hemolytic anemia, leukocytosis with neutrophilia, thrombocytopenia, hyperbilirubinemia and, in case of kidney failure, increased creatinine and urea. It is essential to consider the geographical distribution and epidemiology of the spider [17] . In animals, when the skin lesion origin is unknown, the necrosis caused by the toxin can be misinterpreted as third-degree burn and the cutaneous-visceral condition as hemolytic anemia [18] .
The specific therapy is used in humans only and it is based on anti-Loxosceles serum in case of evidence of hemolysis within maximum 24 hours after the bite; after this period, the nonspecific treatment should be used [17] . In short, the nonspecific treatment, used in both humans and animals, uses local and systemic corticosteroids, antibiotics, anti-inflammatory drugs, blood transfusion, rigorous lesion cleaning, cold compresses and local analgesics, if required [2] .
In some cases, as that reported by [10] , the surgical removal of dermatonecrotic lesion was essential for the recovery of a dog with loxoscelism. A report made by [19] described the utilization of blood transfusion in a case of loxoscelism in a human being to sooth the hemolysis situation. In addition, in another case report with a human being, Frezza [20] showed that the physical therapy after a repair surgery of dermatonecrotic lesions caused by a brown spider can help recover the amplitude of movements of the affected site.
Phoneutrism
Spiders of genus Phoneutria sp., known as wandering spider or banana spider, have a 5-cm body and up to 15-cm leg span, and they are larger than Loxosceles sp. and smaller than Mygalomorph spiders, with which they are often confused . They have eight eyes arranged in three lines, of light color, in heart or pear shape in the dorsal portion of the abdomen [2] .
Wandering spiders are extremely aggressive and when they feel threatened, they assume an attack position, supporting its body on the four rear legs and lifting the two front legs, and they can jump up to 40 cm. They are nocturnal and, during the day, they prefer less sunny places, like under plants and trees (they are usually found in banana trees and trees with foliage) and holes in the ground [13] .
Spiders of genus Phoneutria sp. are found only in South America. Most accidents reported occur in Brazilthe four main species in the country are: P. fera and P. reidyi in Amazonia, and P. keyserlingi and P. nigriventer in the Midwest, Southeast and South Regions of Brazil [21] . In the Southeast Region, the frequency of attacks is higher in March and April, the mating season, when spiders are more active and aggressive [9] .
The venom of Phoneutria sp. is neurotoxic and activates the sodium channels, which promotes membrane depolarization, favoring the release of neurotransmitters, muscle contraction and nervous system activation [15] .
Phoneutrism can be considered, in terms of severity, as: mild, in case of local pain, erythema and edema only; moderate, when the manifestations are not limited to the site of the bite, presenting also diaphoresis, cephalalgia, restlessness and hypothermia; and severe, when it involves intense pain, acute hypothermia arterial hypertension, vomiting, priapism, shock and acute pulmonary edema [13] . Bucaretchi et al. [21] demonstrated that most of total 422 (89.8%) accidents with humans caused by Phoneutria sp. in a 9-year period in the city of Campinas had mild manifestations, and moderate and severe manifestations were more frequent in children (less than 10 years old) and old people (over 70 years old), who constitute the risk groups.
Laboratory exams can indicate, in severe cases, leukocytosis with neutrophilia, hyperglycemia and metabolic acidosis; however, as there is no pathognomonic lesion, anamnesis data and clinical exams are used to diagnose the accident [22] .
The treatment uses systemic analgesia and, when local infiltration with lidocaine without vasoconstrictor is required, hot compress can help relieve the pain. Anti-arachnid serum is indicated only to humans in case of severe manifestation of clinical signs [23] .
Blocking with local anesthetic is not always possible in animals, as most bites are in the muzzle, which is a place of difficult anesthetic block. This difficult block, combined with the fact that animals tend to develop systemic signs, makes prognosis difficult for the species [18] .
Latrodectism
Spiders of genus Latrodectus sp. are small (1 to 2 cm), of bright black color, and have a red marking in the shape of an hourglass on their abdomen [11] . Its popular name-black widow-is due to the frequent mates dead on their webs [13] . They are not aggressive, are gregarious, sedentary, occupy gardens, parks, grassy areas and hide in dwellings. Both genders have toxic venom, but the male, due to its small size (3 to 6 mm), does not cause accidents [15] .
The spiders of this gender are found in hot and arid regions, with mild winter, in all continents [11] . There are several black widow species in Brazil, but they correspond to the smallest portion of arachnidism (only 2%) recorded in the country. Accidents in Brazil occur mostly in the Northeast Region [12] .
The venom of black widows act on sensitive nerve terminations, activates the autonomous nervous system, releases cholinergic and adrenergic GABA neurotransmitters, and alters the pre-synaptic neuromuscular junction permeability to sodium and potassium [15] .
The clinical manifestations in both humans and animals start with intense pain, hypersalivation, anxiety, fever, shivers, diaphoresis, thirst, nauseas, vomiting and hyperthermia followed by hypothermia [13] . Muscle alterations may occur, such as tremors, muscle contraction, fasciculation and general myalgia. The pain associated with abdominal muscle contraction may confuse zootoxin with acute abdomen [24] . Respiratory or cardiovascular failure seems to be the cause of deaths caused by latrodectism [11] .
Laboratory alterations, such as leukocytosis with neutrophilia, lymphopenia, eosinopenia, hyperglycemia, hematuria, reduced concentration of albumin in urine and cardiologic alterations can help assess the patient's condition [17] . However, such alterations are nonspecific and depend on a clinical and epidemiological evaluation for the acute diagnosis [24] .
The specific treatment (with anti-venom serum) is prescribed to moderate and severe accidents with humans and has been used in small animals [11] . The symptomatic treatment is based on the administration of local anesthetic block, systemic analgesics, myorelaxing diazepam, calcium gluconate and anxiolytics [25] .
Accidents Caused by Primitive Spiders
Primitive spiders, also known as tarantulas, belong to the suborder Orthognatha (Mygalomorphae), are large and hairy, and live in natural holes [26] . They are frequently found in all regions of Brazil, and they have many species; however, they are less interesting to human medicine [13] .
Bites of this spider are not usual, and when they occur, a lower degree of severity is involved [13] . The importance related to primitive spiders is associated with urticating hairs in the abdominal region used for defense [15] .
The clinical signs of bites are mild and local, including especially short-duration pain and inflammation. These hairs can trigger a reaction of hypersensitivity expressed as a reaction of skin and high airways, such as: rashes, nausea, cough, dyspnea and bronchospasm [15] .
There is no specific treatment for accidents caused by Mygalomorphae; when bites occur the therapy basically involves the administration of analgesics and anti-histamines [26] and, in case of allergic reaction caused by contact with the urticating hairs, the main practice is to use a corticosteroid ointment [13] .
The health board of the São Paulo state describes that 23% (3104/13,496) of all cases involving venomous animals are caused by Arachnids. According to the Health Ministry, the southern region of Brazil recorded the highest number of accidents with spiders in the country, with 18,052 cases in 2011.
Conclusion
Strategies for prevention of accidents must be reassessed taking into account the ecological characteristics of each species, especially the ability of household infestation, and applied intensively in areas of occurrence of these species. In addition, awareness of the population is the key to reducing the morbidity of this type of accident.
